Light to moderate alcohol consumption and leisure time physical activity (LTPA) are independently associated with lower levels of high sensitivity C-reactive protein (CRP), a predictor of cardiometabolic risk. In contrast, depression, ranging from low mood disturbance to major depressive disorder, has been associated with elevated CRP. To test the hypothesis that depression attenuates the anti-inflammatory effects of LTPA and alcohol consumption, the current study tested the moderating effect of severity of depressive symptomatology on the relation of alcohol consumption and LTPA to CRP in 222 healthy adult men and women (18-65 years of age). Given the known effects of gender on inflammation, we also examined the effects of gender on the tested interactions. Depression was assessed using the Beck Depression Inventory. Frequency of alcohol consumption, hours of LTPA per week and other coronary risk/protective factors were assessed via self-report and structured interview. Fasting blood samples were used to measure CRP and lipids. As predicted, the interaction between LTPA and depressive symptomatology was significant (F = 5.29, p < .03) such that lower CRP was associated with the combination of decreased depressive symptomatology and increased LTPA. Among those with increased depressive symptoms, increased LTPA was not associated with higher CRP. Similarly, depression interacted with alcohol consumption in predicting CRP in men but not women (F = 5.03, p < .008) such that for men light to moderate alcohol consumption was associated with lower CRP but only among those with decreased depressive symptoms. Light to moderate alcohol consumption was not associated with lower CRP in those with increased depressive symptom severity. The pattern of the interactions between anti-inflammatory activities such as light to moderate alcohol consumption and LTPA and psychological distress as indexed by severity of depressive symptomatology suggests an important new avenue for future research.
Introduction
Lifestyle factors such as leisure time physical activity (LTPA) and light-to-moderate alcohol consumption are associated with lower risk of cardiovascular disease (CVD) and type 2 diabetes (T2D) (Blair et al., 1989; Brien et al., 2011; Dunkley et al., 2012; Fagard, 1993; Golbidi and Laher, 2012; Joosten et al., 2010; Kelley et al., 2012a,b; Lee and Skerrett, 2001; Oguma and Shinoda-Tagawa, 2004; Okada et al., 2010; Paffenbarger et al., 1986; Pietraszek et al., 2010; Ronksley et al., 2011; Umpierre et al., 2011) . It is believed that the benefits of LTPA and moderate alcohol consumption on reducing risk reflect improvements in cardiometabolic risk factors. Thus, LTPA and moderate alcohol consumption have been associated with lower blood pressure (Fagard, 1993) , improved lipid and lipoprotein profile (Brien et al., 2011; Kelley et al., 2012a) , reduced coagulation and platelet aggregation (Brien et al., 2011) and improved insulin sensitivity (Pietraszek et al., 2010) .
Researchers have shown that LTPA and alcohol consumption also reduce inflammation. In cross-sectional, longitudinal and experimental studies, LTPA (Kasapis and Thompson, 2005; Panagiotakos et al., 2005) and moderate alcohol consumption (i.e., 1-2 drinks/day) are associated with lower levels of high-sensitivity C-reactive protein (hsCRP) (Kelley and Kelley, 2006; Michigan et al., 2011; Raum et al., 2007) , an acute-phase protein that predicts future risk of CVD (Ridker, 2001; Ridker et al., 1998; Ridker et al., 2000; Zairis et al., 2004) and T2D (Han et al., 2002; Thorand et al., 2007) . While CRP is a non-specific marker of inflammation (Saito et al., 2003) , evidence suggests that it plays an active role in the pathogenesis of atherosclerotic plaque formation (Du Clos, 2000; Ishikawa et al., 2004) through its facilitation of low density lipoprotein (LDL) cholesterol absorption (Zwaka et al., 2001) , recruitment of monocytes to arterial wall (Pasceri et al., 2000) and reduction of vasoreactivity (Silva and Pais de Lacerda, 2012). Such effects have led some to suggest that CRP is not only a
